Using a within-student analysis, we find no average impact of textbook access (ownership or sharing) on primary school achievement. Instead, it is only for students with high socioeconomic status that one form of textbook access -sharing -has a positive impact.
Introduction
Improving access to textbooks via ownership or sharing seems an obvious way to increase student achievement in African countries where resources are particularly limited. Retrospective studies of both Francophone and Anglophone African countries find significant positive correlations between access to textbooks and student test scores in both reading and mathematics.
1 However, such analyses are at risk from bias due to omitted variables that may influence both textbook access and educational outcomes. Alternatively, randomized experiments have allowed researchers to avoid such endogeneity biases and isolate the impact of schooling inputs on learning outcomes. Glewwe, Kremer and Moulin (2009) analyze the only randomized experiment conducted in Africa that focuses on the impact of textbook access, specifically sharing, on pupils' achievement. They find that, due in part to overly-ambitious curricula not suited for the average student, textbook sharing in Kenya improves test scores only for those students who were already high achievers prior to the intervention.
2
Our paper aims to improve upon this result in two ways. First, we do not restrict our attention to the impact of textbook sharing alone. Instead, we expand our analysis to include textbook ownership as these two forms of textbook access are expected to create differential effects. For instance, Frölich and Michaelowa (2011) demonstrate, based on African data, that textbook sharing is associated with positive externalities (notably through knowledge sharing) which simple textbook ownership does not allow. Second, instead of relying on only one African country, we cover eleven Sub-Saharan African countries from the second round of the Southern and Eastern African Consortium for Monitoring Educational Quality (SACMEQ) survey from 2005. 3 Our identification strategy treats endogeneity through a within-student analysis (across subject rather than across time). Doing so ensures that there are no unobserved student characteristics which are correlated with both textbook access and achievement, at least when these unobservables remain constant across subjects. 4 Moreover, with a rich set of controls at the teacher level, we mitigate the possibility of unobserved teacher characteristics being correlated with both textbook access and test scores.
Data
The SACMEQ II survey administers questionnaires and standardized reading and mathematics examinations to both students and teachers to compare cross-country achievement in the final year of primary school. We measure achievement with the scores obtained by students on standardized tests in reading and mathematics. For textbook access we use an indicator variable which is equal to 1 if a student has access to a textbook in mathematics or reading (whether via ownership or sharing) and 0 if a student has no access to a textbook.
We then disaggregate this variable into two dummies: one that is equal to 1 if a student owns a textbook (and 0 if a student has no access to a textbook) and another that is is equal to 1 if a student shares a textbook (and 0 if a student has no access to a textbook). We do so in order to examine the potentially different effects of textbook ownership versus sharing.
Glewwe, Kremer and Moulin (2009) find that textbook access in Kenya improves test scores only for those students who were already high achievers before receiving textbook
access. Yet, socioeconomic status is known to be an excellent predictor of academic ability.
In Sub-Saharan Africa for instance, Lee, Zuze and Ross (2005) find that a pupil with a high SES strongly outperforms her low SES counterparts. We therefore test, later in the analysis, whether textbook access may make a significant difference only for students from the most privileged backgrounds. We do so by interacting our indicators for textbook access with student socioeconomic status, a proxy derived from an average of 14 home possessions (a newspaper, magazine, radio, television, VCR, cassette, telephone, refrigerator, car, motorcycle, bicycle, water, electricity, and table) present in each student's household.
When we run the within-student analysis, we need control only for the variables that vary across subjects. Regarding teachers, we account for sex (using an indicator for females), age, and highest level of academic qualification obtained (with dummy variables for primary, junior secondary, senior secondary, and A-level/tertiary). To control for characteristics related to teaching competency and practices, we use the raw teacher test scores in math and reading (with maximum scores of 41 and 47 respectively) as well as the frequency with which they correct homework (never, sometimes, always), importance they assign to encouraging their students (not important, of some importance, very important), and frequency with which they assess their students (no test, once per year, once per term, 2-3 times per term, 2-3 times per month, once or more per week). Additionally, we include a set of dummy variables for the presence of specific classroom resources (such as writing board, chalk, wall chart, cupboard or locker, one or more bookshelves, classroom library or book corner, teacher table, and teacher chair). Summary statistics for all variables can be found in Table A1 .
Empirical strategy and results
Because, for each student, SACMEQ reports pairs of test scores in both math and reading,
we are able to exploit these matched pairs by running a within-student analysis similar to
Dee (2007), Aslam and Kingdon (2011) and Cho (2012) . This analysis allows us to control for student fixed effects that are constant across subjects. Moreover, thanks to a comprehensive set of controls at the teacher level, this approach reduces the possibility that unobserved teacher characteristics are correlated with both a student's textbook access and their test scores. We begin with Equation (1):
where Y ij represents the test score for student i in subject j. We run three estimations in which the coefficient b associated with BOOK stands for the impact of textbook access, ownership, or sharing on the score of student i. We control for student (a i ) and subject (MATH) fixed effects, as well as for a vector of teacher traits (X ′ j ). Finally, we include the mean-zero error term (ϵ ij ) and cluster standard errors at the school level to account for the undoubtedly similar variation amongst students from the same school. Table 1 presents the OLS estimates of Equation (1). We observe that neither textbook access, textbook ownership nor textbook sharing has a significant impact on students' achievement. These results hold if we distinguish between the impact of textbook access in math versus reading.
(Results available upon request).
However, it is possible that textbook access makes a significant difference only for students from the most privileged backgrounds due to severe constraints faced by poor students (such as hindered cognitive development, sporadic enrollment, low parent and teacher expectations, and -particularly relevant for textbooks -elitist curriculum biases). 5 We test for this possibility by adding to Equation (1) an interaction term between the indicators capturing textbook access and student SES, as proxied by average level of home possessions:
Here, the coefficient of the interaction term BOOK * ij SES i captures the differential impact of each textbook measure (access, ownership, or sharing) on a student's test score according to their level of home possessions. We test which percentile of SES is significant by running a Wald test. OLS estimates of Equation (2) are reported in Table 2 . They demonstrate that is it only for students belonging to the 71 st percentile of SES and above that one form of textbook access, textbook sharing, has a positive impact on achievement. The alternative textbook measures (access and ownership) have no effect at any level of student SES. This set of results holds if we distinguish between the impact of textbook access in math versus reading. 
Conclusion
Relying on a within-student analysis, this paper aims to improve upon the representativeness of the results from Glewwe, Kremer and Moulin (2009) by (i) analyzing the impact of textbook ownership in addition to sharing and (ii) covering eleven Sub-Saharan African countries instead of one (Kenya). Our findings are consistent with theirs. We find no average impact of textbooks on student test scores although we identify a positive impact for a certain margin of students -those at the top of the socioeconomic distribution. Moreover, this impact arises solely from textbook sharing. This result is consistent with the fact that sharing is associated with positive externalities via knowledge transfers, an effect that simple textbook ownership does not produce (see Frölich and Michaelowa (2011)).
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